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The utility of marine controlled-source EM in subduction zone
applications: Imaging the Nicaragua megathrust plate interface
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Electrical resistivity soundings are ideally suited to map fluids and quantify porosity, and provide
important independent constraints that are complimentary to seismic observations. As a result of recent
technological advancements in instrumentation and numerical modeling, the controlled-source
electromagnetic (CSEM) method is emerging as a reliable tool for imaging offshore tectonic margins. In
2010, we collected CSEM data along a 280 km profile spanning the incoming plate, trench, and forearc
slope offshore of Nicaragua, the first large-scale survey at a subduction zone. The results highlight the
utility of CSEM for imaging seafloor gas hydrates, fluid pathways along faults, and subducted sediments
marking the plate interface. We used the porosity estimates from the resistivity observations to quantify
the fluid budget in the incoming oceanic crust and the outer forearc. The data were highly sensitive to the
channel of subducted sediments, allowing us to track the evolution of the fluid budget along the
megathrust plate interface in the region that ruptured during the Mw 7.7 1992 tsunami earthquake.
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We obtained a three-dimensional (3-D) electrical conductivity image of the upper mantle around the
Society hotspot in French Polynesia, and we have found four high electrical conductivity anomalies in the
upper mantle. One of them has already been introduced in Tada et al. (2016), which is a distinct high
electrical conductivity anomaly and may be continued from the transition zone up to at a depth of
approximately 50 km below the sea level. Although the other conductive structures have not been
mentioned in Tada et al. (2016), they are also distinct features. Besides, collaborating with results from
seismic tomography (Isse et al., 2016; Obayashi et al., 2016), it is crucial to check sensitivity and validity
of each anomaly. So, in this presentation, we will present detail procedures for obtaining the 3-D
electrical conductivity structure and discuss what we really constrain in the 3-D structure.
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Society hotspot
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Noise reduction of horizontal components of magnetic field by means
of Independent Component Analysis and its application to the
Magnetotelluric survey in Boso peninsula
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We carried out a MT survey in the Boso peninsula (Chiba, Central Japan) to investigate the resistivity
structure of the area where the slow slip events have occurred at least five times within 20 years. Large
artificial noise contaminated in the MT data and the resistivity and phase showed near field effect at the
frequency band below THz. To avoid the local noise, we attempted to apply the independent component
analysis (ICA).

ICA is one of the multivariate analysis methods and in which complicated data sets can be separated
into all underlying sources without knowing these sources or the way that they are mixed. It assumes that
the mixing is liner, and yields the relation x(t)=As(t), where input signals x(t), mixing matrix A and source
signal s (t). The matrix W (=A") is computed in the ICA. In this study, we used the frequency domain ICA
program for complex signals to deal with the phase part. This is an extension of FastICA algorithm which
was introduced by Aapo and Hyvéarinen (2001) and is based on a fixed-point iteration scheme for complex
valued signals.

We applied the ICA method to improve horizontal magnetic components in MT data. Two components
of ICA using both the data observed in Boso area and the noise free magnetic data observed in Esashi,
Sawauchi or Kakioka Magnetic Observatory was applied for each magnetic component. The magnitude of
magnetic intensity varies over large ranges in wide frequency band. To work ICA effectively, we needed to
divide into narrow frequency bands and applied the ICA at each band. After applying ICA, in order to
extract noise free component which showed high correlation with data in noise free site, we kept the
noise free component and set to 0 in other noise component. Then we applied inverse matrix of W to
obtain original x, i.e. x(t)=W'u'(t), where u'(t): components vector after ICA, x(t): the original data vector.
Finally, we used the BIRRP processing to calculate the apparent resistivity using improved horizontal
magnetic components.

After the ICA processing, the apparent resistivity showed gentle change and the phases take non-zero
values. This result meant that some parts of the noise components such as near field noise were removed.
These results revealed that ICA has a potential to handle noisy data. But, the ICA processing not every
frequency band worked effectively and the horizontal magnetic components were well improved by the
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conventional remote reference method. Finally, the most suitable apparent resistivity and phases were
chosen for each frequency band from the results of both methods.

We estimated the resistivity structure using the improved data and discussed the structures in relation
to geological structure and the presence of fluid.

F—7— K : MT methods, Magnetotelluric., independent component analysis
Keywords: MT methods, Magnetotelluric, independent component analysis
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MT survey at Boso Peninsula, Japan and its preliminary results
-Effectiveness of Multi-channel Singular Spectral Analysis (MSSA)-
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BENSDRREBROHET, BHIINEZT—YICHSZIZN, ZOH., REMTEEIHEINTEL, Z
NODHZIIZEDERBICERS -0, FARBMEETITOMTRBRATIIRET 22 EHIREETH > 7=, FFREIESE
ICBWTHBERET2FALDVEADBETHY., SARBTEZ2T—952AVTZOFEEMRICONT
MRS,

LEDBR®DR=H, 2014FE11AHNS52015FE3RICH T TEBEBDILILERTSRE L. 2015FE118H 5
2016 F1BICHMICHEHREEDORmESENRE L IMTIREEZEREL 2, BRRIIBERE I & IC41EmmET
f-o 2EBI=ICEH L TPhoenix Geophysicstt MMTU-5, 5A, netx= B\, B> 7)) o JERKE15, 150, 2400
HzDF— 49 %8I L7z, TNhS5DT—4H5$0.003s-3,000 sOMTA Y E—4 U REHET 5, 418D
BHRASORI2EFRTIET 77 ZADOU-43E AW, V7Y Y TRREHI HzdT7—49 #8AIL7=, hb
DF—FHh5#H205s-15000 sOMTA Y E—F VR AHET 5,

MTEICK U EREELBOMTIIERA#ET 272011, ERGICHESZIE—L Y N/ A Ydk—L
VNI AXERETDIFEDNDEERD, /A XERET DD, ETRHEOERBBEHOFETHD Y
E—MNYT7LURFEERAAET D, BREROMTA VE—Y YV RAEZVDORESLRSNIZEDD, LED
MT*( vE— ﬁyztstai%b*‘% bhiaho7fk, I T, E%F'Eﬁnﬁijz'cwi%ﬁ’) 7»717117 /Z)bﬁﬁl/\"? 1%

ﬂE’Jkﬁb%ﬁﬁﬂ%%ﬂl%m@'iﬁiﬁ%ﬁﬁL\'CE%?&?J’&E*%ER l,tt Z 5 VE—KYT7 l/ /Zlﬁfﬁbhéfﬂ
BEEZMETE b ok, TDZ & BEREICE T EMTT — 9 DRILMEBOENES L VEEE %
TYEEZILND,

RABAROBEBRIEFRINCI E—KNY 77 LY RAEZRAVTERFSOEAD SILRA RO T LLIRGT
AEEHLAEI 2, #TFH1-2kmiZiZ0.1-10 QmOELBERBEAFEL 2. THIZERFEEDOHFROK
HOZBOHUBEBICRENIRMEOHEEEIONS, BAARADMT TRERERRETHI0OkkmETO.1-10 Q

©2017. Japan Geoscience Union. All Right Reserved. - SEM19-04 -



SEM19-04 JpGU-AGU Joint Meeting 2017

MOELIBABENFET 51 BEHKEERILIEARATBLICE > TR L EIFShiANEDHEE R
BRUZMRIETH 2 reED H 5,

©2017. Japan Geoscience Union. All Right Reserved. - SEM19-04 -



SEM19-05 JpGU-AGU Joint Meeting 2017

LI 5 BT B S KR BT /2 D 3t EL IR A& o0 BB a1
Reevaluation of resistivity sturcture beneath the Ohara fault of the
Yamasaki fault zone, southwest Japan
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i Ew &, MILERBNSEERAERBERICHEY, roHIRILEES, ILIGHETELR, E/MED
3ODEEMBICRAINGEMBHE CHD. ZDH5, ILIBHERIHMIE, SFEEEEETHELERED
EBWH S, KEE, ThlE, REME, BRkEN S0 21EEHE, EERMES LUT=KEELN S22
ZEREBICRDINS (HMERETHRHEEARBBEREZE R, 2013).

LGB B X TIE, MBI A Y MEZ DI TEECZENONEWCED L D ISERKL TWLWEH %R S H
IC93Z&%BME LT, Audio-frequency Magnetotelluric (AMT) SEEEIEREAINTWS (e.g.
Yamaguchi et al, 2010) . Z I TAMTE & &, HESHMEREZO—ET, LBEHNEVERE (HHz~M10k
Hz) OEWHIZEE%=EFTRE L, HTEBE2EVWERIEETHETZSFETH .

LB ER ESOILEIRICAE T 2 KRB TIE, £EHS (2009 ; 2011) A, REHT0kmDAKR (KR
AR EER) ED7RTAMTERAIZ 1TV, BRI 2kmfHE £ TO2RTHLIBERBEET IV ERKDOTWS. L
L, BRARERAEVNCE, 6IC, BAFT—YICAEREBICERT 2 EBHns ATHWEMSK / 1 XDEA
PROLNZMmEAHZZ NS, LEALOETILOEESREESVEFEZARW. 22T, KREAKRLT, £
HSDOBHASRARTT 2L 11 AORBA%EH%IF, AMTEAIZ1To7. £/, T— 9 #EH#TICRemote
referenceix (Gamble etal, 1978) ZRW37=HIC, LIHDOEY RN SHSkmILICBENIATL / 1 XA

B, WD ENEFNKE2ES D S, Remote referenceXZICE DI UWT, 10,40070.35HzOMTIHEEE %
BH L. EFTIETEICHK,ILSE, Phase tensorik (Caldwell et al, 2004 ; Bibby et al., 2005) =\ T, LbiK
MEEDRITEERAEROIIER, 2RTHEETH Y LIBEMEEDERIINASW—S45EEKFE -7, ZL
T, Akaike's Bayesian Information Criterion (ABIC) IC & 2 EB{bRAT & 228k TR A /=Y 3 v 3—R
(Ogawa and Uchida, 1996) =AW T, RS 2kmfHiE & TO2RTTEIRET IV (OHRETIV) ER&DT-.

OHRETILIE, 1D DEILIEHEE (R1) £4DDELIERMEE (C1~C4) THEDIF SN 3. FHEHCE
KRERTEHER ML —RETOMTLERIC, RIHC2(EMET ML —RILRA O THIkmIC, C3EHiRz L —X
EEAOH TH.5kmICIET 5.

FEHITEITIE, KRB E T HEAHET 250 2 2 BRISHA D 2R THIERET L (OHIET
Vs £, 2011) &, TAMEZMEY 2 RR% Y 20685 2R THIERETIL (HIMET
JU ; Yamaguchi et al,2010) B REINTWVWS. NS EXRFRDOOHRETILTHRLONTETILALLLRT 2
&, ROIDDEFHHEDHONz. (1)3DDEFIVICHBLT, MiBHR ML —XETH LI, HET M
RN —RCHEENLBEHOMTRIBICIE, BEVELERBEIEET S, (2)3D20ETMICHELT, M
BhER ML —XEAEAIOFRS Tkm{TE%E LHE § 2 ELIENBENELET 2, Q) ARMBEA#E22D00ET
JVICIE, BREHER b L — RIERAIDFE X 0.5~ 1.0kmHEICE LB AEE I FET 5.

AREKTIE, OHRETILORERS & OILIGHEREEILEKRETEL 5> T HME ICE 28 EE O FHHIE
FBEICDWTHRKT S
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Reliability estimation of MT-data inversion using principal component
analysis
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EWIREED—FETH % Magnetotelluric (MT)i%(1Z, BERFEVCEMBRAEICAVWLONATWS. HTFDOLIE
FEEAHET ZEICIE, MTEICE > TKRO SN BEIER - 1484 &I L TR (1 >
N=23Y) HITHTEH—BHNTHDE. HESNI-HIERTT IV, BERBO/ A X0, fvIN—Vavk
75 LETCOREFNDIEDHIC, EQLBRBEE IIRELZELUEEERAS. > THIEBERETILOEEMDER
BHREFRTRTHD. WHEROHETIE, LERETILO—POAZEE L -FICRELIETRCABICE DRED
TDELCDIDESELT, IBEMETILOZYEICDOWTKRIEA R EINTEL., LHALADD, ZOWRIEA
EIEEEMONDOEBRENREDOTHY, MIDSFTENMBEITRVWE WD BELH . AR TIEID K D EEE
RS BRL, WEBERETIOEENN DOREMLEREHREEERARL L.

EHEEHEEZITOLT, BRARETIMNRSIA—YDTRTCETMT 2 DIFETEREBOHN ERTETH S
B, LIERETILFOBBNALEREERICOVWTEMT 2 I L IXTETHS. ZFITHAMETIE, M
T—YHRDEERBEERHTZBICAVLNZERDDNICEB L, LHIEREEADOBEROFHENHH %
Hlo. BAAMICIE, FT2RTLIERET N EZEHDO1RT FER) LEREFTILADEIL, ThOOERET
WICH L TERD DI AEITD. BONLERDICIEEARICHET 2HIBERBEIRNDI EEAONDS. &5
ICBEERDPEREBRBHICELRIE LT, ERMIEREEFEZRBE, LAED, FALEROEDOER%
TV, 30FBBOH - RBRETIVOERER A=, FIERETILHOBONIEEE L EAEDKRZE ZFHN
DHBICEDODWT, HEBERETILOZRLBOFBRGEEEML, EEEOHEEITH .

AFEEDZUMERFTT 270, REMNAETILETDERT—4 (TEE— RO BHMEIEH - 148) I L
TAYNR=UavaE{TW, SOoNEEBERETIVOGEHEEHELT . HIAIESLIERAE & ELIERED
2ODNEBEIEFETZIETNICRH LERD DN ET 27223, B—EWMDI2ODEFEFEI B KNE I &
DREHLMNER ST, RIS, BE—ERDDERPBREEAIETHARIBAETIVAER L. 8B - KF
FAICEFILEEESE, EABICKT 2EHEELMCS VT, & - SLHEREDOKTE - ETFUE, 18, b
BROEICODWTORHEELZAIFILTE L. GONLEEER, RN SEREINTUVWAMTE
(TEE—FR) QDA N=YaVERDIERAE —HT I Enah o1,

SIS, FVEHABRETIICHLTEERDOMB LI VCHIBERETINREZT o7, ZTORER, EHRET
WICH L THEBRIREHSNA TS Y, FALEHEEOTMETETH 7. SRIFEBREHREDOHHEAILKT
2RE, FEOBRBRETVY, BEF—INOERETIFTETHS.

F—7— R MTE. EXD M. 2DA v NN—=Ta Y
Keywords: magnetotellurics, PCA, 2-D inversion

©2017. Japan Geoscience Union. All Right Reserved. - SEM19-06 -



SEM19-07 JpGU-AGU Joint Meeting 2017

MTIGEDEEMBICET 2 7ILTF - AR—=2 Y JE
Multi-spacing MT observation regarding anomalous phase responses

HiE EA SR SEL L2 MR EREL KEH BA

*Tomohisa Okazaki’, Ryokei Yoshimura?, Ken'ichi Yamazaki?, Shintaro Komatsu?, Naoto Oshiman
2

1. R RZKRFIRBEZIHRR. 2. RERKFERG KRR
1. Graduate School of Science, Kyoto University, 2. Disaster Prevention Research Institute, Kyoto University

The magnetotelluric (MT) impedance tensor exhibiting anomalous phases greater than 90 degrees are
sometimes observed. Since simple 1D or 2D models do not generate such responses, the appearance of
them puts a difficulty on the analysis of MT data. The origin of anomalous phases due to characteristic
geo-electric structures has been extensively investigated: some attribute to 3D conductive objects and
others to 2D anisotropic structures. On the other hand, noises, imperfection of device or tiny objects near
an observation site might induce anomalous phase behavior. Inspecting these possibilities and
discriminating them for each data will contribute to improve the interpretation of MT responses.

Anomalous phases were observed at several sites in the observation in western Shikoku (Yoshimura et al,
2016). To exploit more detailed properties, we performed a denser, multi-spacing MT observation around
one of the sites showing anomalous responses in that observation. Along with standard MT method
measuring three components of magnetic field and two components of horizontal electric fields (3H2E),
we measured redundant four components of electric fields (3H4E) at two sites. This is intended to
examine the possibility of device or tiny objects.

The estimated response functions show the reproducibility of anomalous responses irrespective of the
arrangement of electrodes, which confirms that the cause is different from device or tiny objects.
Responses at different sites impose some restrictions on the spatial distribution where anomalous phases
appear at this region, and we discuss the origin of anomalous responses.

F—7—R: MTk EEBAHE
Keywords: MT method, anomalous phase
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KRS BHI-DICEETH N, ARFICHLVWESINTEZR, BAABICEREZEMML T, ZOXRAICE LK
ARRADEMOFEZENICAET 22N TENE. EEARATDOLLIERD T EKRDDZ I ENTE S, L
M. BEMAESAABICTLREREZMMTI B EBENE# LWL, £ ZORRIC. RAVWERZBCI L
LHLL, 51 AVWERMREZREGAN’SEAMMIEICESEETES - BETZ 2EBRM I VAW, ML
DEHANS. BAANOBMALMAEIFIER L TWan o7k,

Bald, AEFEEIRTSHIET. BERERICLVELIERERAOENDHRHEEZHAATZ, FT. &
EMAEARARNOBMAEELRRYT 270D, BAANIVYE—FVRAOIL Y bOX—9—&RW, £/
EFDORAVEREMSCED, YTFINISVRET—R%EE ELB’JLJJ\%E?%>7EI T4 VTRAEEEEND
FHAAEERW L, ZL T ARRENOSEELEBEEZERT 5D, EEMIRF UHELZREBE
LTRWC,

tROFEEZAVT, BEEFEARICERZHML, ZORABALHZEMISAE L, EOoNEBUIH
FHEFBEORREAMBICTEDHEN—H L, REKEBLEEZAONTELERANOLLIBRDHHED
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Keywords: electrical resistivity of rocks, laboratory tests, electrometer with extremely high input
impedance, floating measurement, conductive epoxy
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Electrical impedance measurement of geothermal reservoir rock under
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HBEROFHENLMBATREICT 27001, B LARBIFEBEADALEE. (Enhanced
Geothermal System; EGS) DOBFEAATARTH 2. ZDEGSHITH LTIF, T EHMOEEBICH T DEK
BMEDHEMBDTEETH Y, EE, Magnetotelluric (MT)iE%E B W LIEHEEZEBEOEAMEA SN

TW3, MTATIE, BREBBEOA Y E—F Y AT EARS & THTRBOBRESD I ENTES
B, BRA VE—F VR EKBMEDOHEBAERRIZHARIE DRV, KFFRTIE, HMBRITEEEZENRT 2500
KEHEELETA VE—F VY AOBERERBRUFEICE > THEONCTZZIEEBMEL, ERAITODERNSE
KERET o7, YT, AINICBREAERLAZRILE (BWEARSE, ZRE11%) OREI7 (ER
35mm, EE70 mm) &AW, HE20 MPa, BE25 COLUET CEKRBRET o/, TOY Y TILICYRY
KDAG-ACIBIBEE EERFAEYDITBZET, BARRPOESM v E—4 VR CAERKEK102%-10°
Hz) CEMEREEAZAEL TWS, RRIE, ICHICERRGAERLALEZEAR (BKRE10 MPa) TZER
EREIELOL, BEEMEK (1wt-% KCEAR, EXEEE1.75S/m) 2—EEAH (11,12,14,16,18
MPa) TEAL, ZOEMOBR—IEKBIRICE > TKBENELAZTLIETVWS, RILEEBAVWTERS
Tol-ER, EBAKEAFIOESA Y E—F YV RIF10° QDA —45—TH>=DICHL, FARDERA v
E—4 Y 21310° QDA —4—£21F ERD Lz, TOBEERERA VE—F Y RADF L, BEFICHS
DLDEALTWEERRARAD, FALLEKICE > TEBRINEOTHDZEEZOND, £/, TAED
DEFICHEY, EXRAM Y E—F Y RITITRBHRH OISR I N, EAKENT18MPad & = Tlk, 11TMPa®
EXICHRTAO%IFZE RV Lz, FAKEERT Yy T ERIETHREBRRREFARE, FTAKEETRERIET
WCREBRBICBWTEAKDAIEETo7=, TOER, BEBREDOEZDESA Y E—F Y RIF, EEETRE
ICBITBRLCIAKEDEDICHEAPR/NS WMEBICHY, FEAKEHINTT MPad & & TIE27%IF E DR H
RSN, — AT, ERISCHEL TWAEPEEEIIL, FAKEDELICE>TIEREAERLLLANDZ, T
nig, BEBROBNSKEMEDELICH LT, BRA YE—Y Y RBRICRIG LD, PEEETIKZ
DECERBMTERI2LIEERLTVWS, INSDERNS, ERAM VE—9 VR, PREEICLERT
WA KBEMEDEICHT T E2RENIEVWI EDBELMNMI >, TDI &L, HMBAFEBICSITIEPHAR
KEBHMEDELD, ERA VE—FVRICL>TEZY Y VI HEZTREEARELTWS,

F—U—R:BRAVE—Y VR, BEKREE, KEME. SKHAR. EGS (HEHER)

Keywords: electrical impedance, elastic wave velocity, water saturation, fluid-flow test, EGS (Enhanced
Geothermal System)
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Continuous measurement of electrical conductivity for monitoring
contact state of simulated fault during frictional sliding
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ERERICBEVWT, TR TV EERMBOAYHNSIA -9 5MOBHEEEEICEZYINVITEHIE
I, BADEEBSEEVOVWTIIMEDENEAIBE T2 L TCEERBREDLLT. COBANS, FrldT R
DEEDEMREEA T —CE32AREMOHIMBOETRFLICER L. AEFOA Y REZIANT WA
—HEREBRARE LTHAYL, Zho 2K 2RMMRAAFE T 2mE 0t A MBERAREICREL
. TORBREIIR)y T T7AENTZETEEGERTH-o THEGARHDODEV Y —HOERESERMYH
FTZENTES., BR25mMmMTEII0OMMORR %2 2@EERTERICAWV .. BREARHOEBD TE WK
FEZBET 2010, BAAAA YE—F U ZAHN200TQTHZ280DITL - hAX—4%— (Keithley
6514) ZFALA. 18DQIL Y hAX—9—Il&>TEENEBAEYIZEREREZANDL, I18IC
KO THBRIDEMZRE L. ETHRLIIERITBOSINEFMAILET 2720, HHNRETOFHERE
BIRof. BEABROAAICK L TEMMBENRISEERT I END, BMLTWIHBIXEREREFE
AT —FZFOLIERERBIRETHLZIELPALIER >, TOBEIRELY, EEKAH0.1
MPah 58 MPalc &3 BB DIEMB L VX v RO 9V ADEEHEL-EZ D, BEEBANE L LBICDN
BERNEDLF /A IANEMLTWEB I ENDD 2. ZDZ &L, EQEMEE ZDMhDES (FEE
fER) AZNTNERMBFEIVT U —FRFELTHELTWR ERETNIE, SVEEISAICLY 7AR
)74 DEQEMMEMTZ2—ATTARY T A DEINBPLTWEIHDERRTES., LEN>TIDE
BRERIE, 7TARY T4 DBESRCEE (LLIBEROHH) N—ETHBRY, BREFr /N5 XOREEDL
SEDEMEEAL BB ENARETHEIIEERBLTVS. RICKEA I, EHMETNYEE (5.3 x10
Pm/s) TEBEBRANIMPaDRGTICE T 2MEBOERGEEE =9 v /a8 ho-. TOEKET
T, TAMGHEEESCHDOLE TEESI N ERREUIIHBBMNLIRYFILERLE. Thbs, TXYHHE
FZLARFICOBETLERLAK02XETETL, ZD%IF0.2L0.60DETEE L. EXCEBET —Y ITER
BEEEBICECUATEEZRL, BEEEEMEMLABICKESGEESEMLE. 512, BELELES
GEET—F &Y, IRYICEHEAIEOEMRABS LV ZOREOLTLAEHE L. TOBRLY, WHD
TARNFAIEITRY PO I DS TCREICHIEIN, ZORDAVIOMBRTI A XDANTRY
FE7OERICEVWTIRL Y XN THB I EDTEEINE., BRAlXEISICHEEIANYEE (1 m/s) TE
BEISAHN3 MPaD XU TRBDEREZS IR >72. ZOXUETTIE, MIBOERIKEREICK > TARL, %
DBEEKRELLKD ZENMSNT WS, Hirose and Shimamoto (2005)1388t 7O X 4%, 2D DR
T—UEZDEDIDDBIERT—UMNSRY, TNSIXEEBRMPDOAI My FOEKE ZDEDAME
OERICEELTVWSEHRELTVWS. BAOBESGEEE =) VIR EZD2DOBILRAT—VICE TR
ﬁ@m%ﬁwrﬂ&Tb EMNTIIHZPEBICENSDTOERERRBT B EICHYLE. UEORR

ERCEENSIEIEFRIRYBEETIR> TVWIMBOEMREZESNMNITIEBNZY—ILTHBZ
t&%brva
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